The structure of the ear is examined in two species of caecilians, Ichthyophis glutinosus and L orthoplicatus, and the sensitivity to aerial sounds is assessed in terms of the electrical potentials of the cochlea. The results are in general agreement with previous reports on other caecilian species.
sponse of 0.1 AuV.
The curve for I. glutinosus shows a moderately low level of sensitivity around 0 decibels in the low frequencies, with the maximum at 200 Hz and a relatively constant level of response up to 1000 Hz, after which there is a rapid decline. For I. orthoplicatvs the function has a different form in the low frequencies, with best sensitivity around -15 decibels at the low end of the tested range and again in the region 500-1500 Hz, and poorer sensitivity approaching 0 decibels between. Above 1500 Hz there is a rapid decline as in I. glutinosus.
Anatomical observations
General. The morphology of the ear in these species of Ichthyophis is much the same as reported earlier for Dermophis and Geotrypetes: the otic capsules are located on either side of the hindbrain in the lateral occipital region of the skull (see also Sarasin (Fig. 3) .
The footplate covers the lateral surface of the capsule, and is held in place by an annular ligament. Its headpiece, only partially indicated in the section shown in Fig. 3 , is massive and presents a broad articulatory surface to the quadrate. The skin and muscle layers peripheral to these structures form the receptive surface for sound waves.
The Inner Ear. As observed for the other genera, there are eight sense organs in the otic capsule: three crista organs, one each in saccule, utricle, and lagena, and two others that may be designated as papillae: the papilla neglecta and papilla amphibiorum. The papilla neglecta in Ichthyophis may appropriately be called a crista neglecta, as it lacks the statolithic mass characteristic of macular organs. The papilla amphibiorum corresponds closely to this organ in frogs, but these animals lack a structure corresponding to the papilla basilaris that shares the auditory function in most frogs.
The Papillar Structure. The cross section (Fig. 4 ) through the papillar region shows both the papilla amphibiorum and papilla neglecta in further detail. Each papilla consists of a shallow plate of cells occupying a depression in the limbic septum of the region. Their cellular structure is similar, involving a dense array of supporting cells along the limbic surface, and thin columns arising from these cells and running outward to embrace and support the larger, flask-shaped hair cells, the ciliated ends of which are free at the surface. Each papilla has a tectorial body of somewhat differing form. In the amphibian papilla the tectorial body is nearly homogeneous over its main extent, and an array of little recesses or caverns corresponds to the hair cell positions. The ciliary tufts of the hair cells extend into these recesses and attach along their side walls.
The papilla neglecta has a tectorial body of blunt conical form with its main mass consisting of a fine reticulum. At its base it spreads out in numerous branching filaments that extend to make connection to the ciliary tufts of the hair cells.
Functional considerations
General. There is little doubt that the three ampullary organs and the three macular organs of this labyrinth serve equilibratory functions as these do in vertebrates generally. That the papilla amphibiorum serves for sound reception is inferred from its relation to a path of vibratory fluid flow in the presence of stimulating sounds. It is the only sense organ so situated.
The Reentrant Fluid Circuit. As observed earlier, the caecilian ear lacks a round window, and mobilization of the cochlear fluid in the presence of sounds is achieved by a continuous fluid circuit as in a number of reptiles (amphisbaenians, snakes, turtles, Sphenodon, and a few lizards). Sounds acting on the side of the head and transmitted to the stapedial footplate can produce vibratory displacements of a fluid column extending from the footplate inward along a circuitous route through the medioventral portion of the otic capsule and then by way of the perilymphatic duct and sac and a path along the brain cavity dorsolaterally to the outer surface of the footplate. The amphibian papilla lies athwart the middle portion of this pathway (Fig. 3) . The orifice of the hemispherical papillar enclosure faces the footplate.
A thin membranous window in the ventromedial floor of the The adjacent crista neglecta lies outside this vibratory pathway (Fig. 4) species are said to enter on occasion as adults and more generally when young, or in mud, which all appear to inhabit during some seasons of the year, these ears should perform very effectively.
